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RAE-2 EXPERIMENT DESCRIPTION

The Radio-Astronomy-Explorer-2 satellite (Explorer-49) was
placed in an 1100 km, circular lunar orbit on 15 June 1973, The
RAE-2 was instrumented with electric antennas and radio receivers
designed to provide sensitive observations of nonthermal radio
emissions from the sun, the planets, and the Milky Way at frequencies
between 25 kHz and 13 MHz. This document describes the basic data
base compiled from the RAE-2 radio receiver experiments. A detailed
digcussion of the objectives and instrumentation of RAE-2Z is given
in "Scientific Instrumentation of the Radio-Astronomy-Explorer-2
Satellite" by J.K. Alexander, M.L. Kaiser, J.C. Novaco, F.R. Grena,
and R.R. Weber which was published as Goddard Space Flight Center
Report X-693-75-40, Feb, 1975 (attachment 1) and which appeared in
slightly condensed form under the same title in Astronomy and
Astrophysics, vol. 40, pp. 365-371 (1975).  Additional information
can be obtained in papers listed in the Radio Astronomy Explorer
Program Bibliography appended to this document (attachment 2). A
list of important RAE-2 operations dates is given in Table 1, and
a list of some pertinent experiment parameters is given in Table 2

and shown in Figure 1.



Table 1. Major RAE-2 Event Dates

Launch v ¢ v 4 4 0 ¢ 4 s v 0 & ¢ s o &
Lunar orbit injection . . . . . . ..
Final orbit trim . . & « « & « o « &
V-antenna extension to 183m;
experiment turn-on . . . . s . .
First lunar ghadow period . . . . . .
Upper V-antenna extension to 200 m
Upper V-antenna extension to 229 m
Second lunar shadow period . . . . . .
Third lunar shadow period . . . . . .
One lowgr V-antenna boom extended to
229 M v v s e v e s e e e e e
Other lower V-antenna boom extended

to 229 mo 4 ®» & s o 0 s 2 B & e » »

Fourth lunar shadow period . . . . . .

Fifth lunar shadow period e e s s
Begin "new moon intensive" 507 data
coverage e e e e e e e e e e
Resume full-time date coverage . . . .
Return to 50% coverage during
selected periods . . . . . . . . .

Resume full-time coverage . . . . . .

10 June
15 June

9 July

12 July

29 July-26 Oct.
8 Nov,

14 Nov.

3 Jan-22 Mar.

10 June-28 Aug.

11 Oct.

6 Nov.

17 Nov. 1974-1 Feb.

21 Apr.-9 Jul,

1 July

24 Dec.

17 Apr.

19 Oct,

1973
1973

1973

1973
1973
1973
1973
1973

1974

1974

1974

1975

1975

1975

1975

1976
1976



Table 2. Salient RAE-2 Experiment Characteristics

ORBIT

Lunar altitude « - . . . .

Inclination to lunar

Period

BURST RECEIVERS

Frequency range

Number of channels

Sample rate . .

Bandwidth .« .
Time constant .,

Dynamic range .

.

LI Y O I )

Calibration accuracy

V-ANTENNAS
Full length , .

Apex angle

. & &2 & &+ ¥ 0 »

equator

(relative)

1058 x 1070 km
59°

222 min

0.025-13.1 MHz
32
1l sample/ 7.68
sec at each
frequency
20 kHz
6 ms

> 50 dB

+0.5 dB mms

229 m

approx. 350




Table ? (continued)

RYLE-VONBERG RECEIVERS
Frequency range , . . . . . . . 0.450 - 9.18 MHz

Number of channels , , . ., . . . 9

Sample rate , , , ., . . . .« » .
Coarse , . , . . . . v+ « .+ . b samples/7.68 sec
at one frequency
Fine « v v v vt v 4 v 0w s 1 sample/7.68 sec

at one frequency

Cycle Time . . . « « . + « . o 138 seconds

Bandwidth . . . . . . . . « « « 40 kHz
Time Constant , , , ., . . . . .
Coarse , , ., . v v v+ + . . 0.1 sec
Fine . ..., ..... .« . 0.5 sec
Dynamic range , . .. .. .. . .60 db

Calibration accuracy (relative) + 3%



Burst Receivers

The RAE-2 burst receivers were 32-channel, stepped-frequency
receivers which obtained one sample at each frequency every 7;68 sec.
One receiver (BR-1) was connected to the upper V-antenna and one
receiver (BR-2) was connected to the lower V-antenna, As shown
in the accompanying block diagram (Figure 2) the RF voltage at the
feed point of each half of the V-antenna was sampled by a wide-band,
high-impedance pre-amplifier, and the pre-amplifier outputs were
combined in a balun transformer and fed to the burst receiver. Each
burst receiver was comprised of a pair of redundant IF amplifiers
and detectors which shared a common set of crystal-controlied local
oscillators and mixers. Only one IF strip was powered on at a given
time; the othef was used as a back-up system. Low-pass filters at
the input of the burst receiver prevented strong signals at the 21.4
MHz intermedlate frequency from entering the IF strip. E#ch receiver
had a crystal-controlled IF bandwidth of 20 kHz and a post-detection
integration time constant of 6 msec. A thermistor located in each
burst receiver provided a measurement of the ambient temperature of
the receiver, and this information was included in the housekeeping
data telemetered every 19,7 min. Also, the normal antenna signal
measurement sequence was interrupted for 1.28 min every 19.7 min, and
calibration noise source signals were injected into each burst receiver
to provide a check of their long term gain stability. The center

frequencies for each burst receiver channel arc listed in Table 3,




Table 3. RAE-2 Burst Receiver Frequencies

Ch.# | Freq.(kHz)|| Ch.# |Freq.(kHz) ||Ch.# |Freq.(kHz) [|Ch.# | Freq.(kHz)
1 25 9 130 17 475 25 2200
2 35 10 155 18 600 26 2800
3 44 11 185 19 737 27 3930
4 55 12 210 20 870 28 4700
5 67 13 250 21 1030 29 6550
6 83 14 292 22 1270 30 5180
7 96 i5 360 23 1450 31 11800
8 110 16 425 24 1850 32 13100

The total dynamic range of the burst receivers was approximately
60 dB and was divided into two 30-dB ranges by logic circuitry in the
Aetector electronics. The least significant bit of each 8-bit telemetry
word was used to provide a range flag. The limit of the input signal
level resolution due to telemetry quantization step size was about
0.3 dB.

Saturation level signals at the pre-amplifier input often resulted
in the generation of intermodulation products in the RF amplifiers
which then appeared as wide-band signals in the telemetered data. This
problem was most acute when intense kilometer wavelength emissions
from the terrestrial magnetosphere were observed at frequencies
in the 200-300 kHz range. BR-1 was less susceptible to intermodulation
problems than BR-2 by 6 to 10 dB. An example of an event with significant

intermodulation interference artifacts is shown in Figure 3.




Due to a failure in the local oscillator eircuitry in BR-1,
channels 4(55 kHz) and 12 (210 kHz) did not provide useable data.

During periods when a portion of each orbit was in the lunar
shadow, cyclic variations in thermal gradients across the V-antenna
booms resulted in scigsor-mode oscillations of the booms which did not
occur when the spacecraft was in 100% sunlight. One consequence of
this boom motion was a variation in antenna impedance that sometimes
reéulted in significant fluctuations in the apparent signal level -
especially at frequencies near half- and full-wave resonance (i.e.
~ 737 and 1310 kHz.) This effect had a period of approximately
50 min (the scissor-mode period) and was most pronounced on the
upper V-antenna during the first and fifth lunar shadow period
(sece Table 1) and on the lower V-antenna during the second and third
lunar shadow periods.

Daily dynamic spectral plots were generated using BR-2 data in
the following fashion. For every 10-minute interval of data, signal
intensity distributions, N(I), were calculated at each frequency by
sorting the data in 1-dB bins. Then the values of the mean,minimum,
and maximum signal levels as well as the mode (most common value) of
the distribution were determined for each 10-min interval at each
frequency. These data were used to generate four 24-hr dynamic
spectral displays which showed the variafion of the average, minimum,
maximum and mode of the received noise as a function of frequency and
time with 10-min resolution. The intensity scale was plotted in

increments of 1 dB with respect to the average background level at



each frequency determined from studies of the long~term baseline
level, The display format is illustrated and explained in Figures
3 and 4.

The dynamic spectral plots discussed abhove were generated from
data contained on the RAE-2 Burst Receiver Ten Minute Summary Tapes.
The contents and format of those tapes are described in Attachment 3.

Ryle-Vonberg Receivers

The RAE-2 Ryle-Vonberg receivers are designed to provide measure-
ments which are relatively insensitive to gain and bandwidth changes.
They operate at nine frequencies from 0.45 to 9.18 MHz. There are two
recievers - RV-1 connected to the upper V and RV-2 connected to the
lower V. The radiometers have an effective bandwidth of 40 kHz and a
post-detection time constant of 0.1 second. A coarse output channel
is obtained from the integrated servo-loop error signal, and a fine
output channel is obtained from the noise source output required to
match the antenna signal. (See Figure 5 for a block diagram of the
Ryle-Vonberg receivers.) The time constant for the fine channel is
0.5 second, A thermistor located in the receiver measures the ambient
temperature which is telemetered every 19.7 minutes in the housekeeping
data. The center frequencies for the Ryle-Vonberg receivers are listed
in Table 4.

Each frequency is selected for 15.4 seconds before stepping to the
next. During this time, eight coarse and two fine samples are taken.
Of the eight coarse samples, the first is not reliable since not enough
time has elapsed for the reciever to stabilize since the frequency switch

was made.

T



The data from the Ryle-Vonberg receivers are written on a tape
containing 15 files with each file representing 4 days of data produced
from the 24-hr tapes. The format of the tapes is described in Attach-

ment &,

Table 4. Ryle-Vonberg Receiver Frequencies

Channel Number Frequency (MHz)
1 0.45
2 0.70
3 0.90
4 1.31
5 2,20
6 3.93
7 4.70
8 6.55
9 9.18
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Fig. 3
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Twenty-four-hour dynamic spectrum of BR-2 measurements
illustrating receiver intermodulation effects due to
intense terrestrial noise levels at frequencies near

0.3 MHz. The vertical "stripes" which appear to indicate
strong wide~band signal levels (especially near 02-03 hr.,
10-12 hr., 18-19 hr., and 21-22 hr. U.T.) are due to

intermodulation effects in the pre-amplifiers.



Fig. 4
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Example of the 24~hr. dynamic spectral plots generated
from the burst receiver ten-minute summary data tapes.
Increasing darkness indicates increasing signal intensity.
Note (1) some sporadic VLF noise bursts from the solar
wind at frequencies below 100 kHz at about 02-04 hr. U.T.,
(2) a type IIL solar radio burst at about 08-09 hr. U.T.,
and (3) a terrestrial kilometer wavelength radio storm at

abOUt 13-17 hl‘. UITI
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ATTACHMENT 3
TAPE FORMAT FOR THE RAE-2 BURST RECE!VER TEN MINMUTE SUMMARY TAPES

——

EACH LOGICAL RECORD CONTAIMS A SUMMARY NF TEN MINUTES NF DATA FROM THE
BR-1 AND 2 RECEIVERS, THE TEN MINUTE INTERVALS ARE DEFINED TO START AT
PRECISELY 0 HR ON EACH DAY. THE LOGICAL RECORD LENGTH 1S S44 8-BIT BYTES
+ A & BYTE LOGICAL RECORD CONTROL WORD, THFE PHYSICAL RECORDS ARE 32338
BYTES (=548#59+4), THE TAPES ARE 9-TRACK 1600 B8PI. EACH TAPF CONTAINS
TWO CALENDAR YEARS OF DATA. THE INDIVINUAL QUANTITIES !N EACH RECORN ARF

FORTRAN TYPE LENGTH NESCRIPTION

WORD # BYTES
1 | 4 DATE !N YYMMDD FORM (E.G. MAY 15,1974=740515)
2 ! b UT 1N ELAPSED SECONDS FROM OHR AT THE START OF
TEN MINUTE IMTERVAL
3,4,5 R & LUNICENTERED X,Y,Z OF SPACECRAFT IN KM AT THE

ABOVE TIME, THE X AX1S POINTS TOWARD 1ST POINT
OF ARIES AND Z 1S PARALLEL TO THE EARTH'S SPIM
AX1S-~THE SYSTEM 1S PARALLEL TO GEOCENTRIC
FQUATORIAL SYSTEM BUT TRANSPOSED TO THE MOON,

6,7,8 R 4 LUNICENTERED X,Y,Z OF THE EARTH IN UNIT VECTOR
FORM AT THE ABOVE TIME

THE FOLLOWING SET OF 8 BYTES 1S REPEATED FOR EACH FREQUENCY(IN THE SAME
ORDER AS TABLE 3) FOR BOTH RECEIVERS(8+32#2=512 BYTES=WORD NOS, 9-136).
THE 2% VALUES AND THE MODES WERE DETERMINED BY FNRMING HI STOGRAMS (FOR
EACH FREQUENCY AND RECEIVER) IN 1 DB INCREMENTS FROM THE INDIVIDUAL
SAMPLES TAKEN DURING THE 10 MINUTE INTERVAL, THE HISTOGRAMS WERE THEN
SCANNED TO FIND THE LOWEST BIN CONTAINING AT LEAST 2% OF THE TOTAL
NUMBER OF SAMPLES, THE HIGHEST BIN CONTAINING 2% OF THE TOTAL, AND THE
BIN CONTAINING THE MOST SAMPLES (MODE), IN SOME CASES, NO BIN CONTAINED
AT LEAST 2% OF THE VALUES, SO A ZERO WAS WRITTEN ON THE TAPE.

TYPE  LENGTH  DESCRIPTION

BYTES

I 1 NUMBER OF NON-ZERO SAMPLES DURING THIS TEN
MINUTE INTERVAL FOR THIS FREQUENCY AND RCVR
2% MINIMUM IN DB ABOVE 1 DEGREE KELVIN

2% MAXIMUM (N DB ABOVE 1 DEGREE KELVIN
MONE (MOST COMMONLY OCCURRING VALUE) IN DB
ABOVE 1 DEGREE KELVIN

100%ALOGI0(ET; ) WHERE T; IS A SAMPLE

100+AL0G10(E T;*)

LV R Y

THIS TAPE COULD BE READ AS FOLLOWS (IN IBM 360 FORTRAN 1V):

LOGICAL+1 NUM(SZ,Z),MIN(32,2),MAX(32,2),MODE(32,2)
INTEGER#2 SUMT(32,2),SUMTSQ(32,2)
READCIUNIT) 1YMD,1SEC,XM, YM,IM, XE, YE, ZE,




<P

Aﬁa thts ’!' ‘:: '0 +

1 CONUMOE, ), MINCT,d) , MAXCT, ), MODECT, 4), SUMT (1, J), SuMTSalt, J),

2 1=1,32),4=1,2)
HOWEVER, A CHEAPER (IN CPU $} METHOD USING EOU!IVALENCE 1S:

INTEGER*4 A{136) _
INTEGER*2 SUMT(%4,32,2),5UMTS0(4,32,2)
LOGICAL*1 NMMM{8,32,2)
EQUIVALENCE (A(l) IYMn) (AC2),1SEC), CAC3Y, XM, (A(L),YM),
1 (A(S),ZM), (A(B) XE), (A(7) YE) (A(a) ZF),
2 (A(9), hMNM(l) SUMT(I) SUMTSﬂ(l))
?“AD(IUNIT) A

%OR MMM USE ONLY ROWS 1,2,3,4 FOR NUM,MIN,MAX,MODE

FOR SUMT USE ONLY ROW 3
FOR SUMTSQ USE ONLY ROW &

ol



ATTACHMENT 4

Tape Format for the RAE-2 Ryle-Vonberg 24-Hr tapes

Each tape contains 15 files of data, with each file containing 4 days of
data. The files are in chronological order. The tapes are 1600 BPI,
9-track, IBﬁ standard label tapes. The logical record length is 908 bytes,
consisting of a 4 byte logical record control word and 904 data bytes.

The physical record length is 31784 bytes long, consisting of a control
word and 35 logical records.

Each logical record is formulated as follows:

Word # Tape Length Description
(Bytes)
0 I 4 logical record control word (to be ignored)
1 I 4 Date, YYMMDD
2 I 4 Milliseconds of day
3 I 4 Frequency where 9 = 9.18 MHz and

1 = 0.45 MHz, etc.

4,5,6 R 4 X, Y, z of spacecraft in km. X-axis
points toward the vernal equinox, the
z axis is parallel to the earth's spin axis

6,7,8 R 4 X, ¥, z of earth's unit vector in
lunicentered form

10, 11 R 4 Right ascension and declination (1950.0)
of the upper V.

12-18 R 4 Seven RV-1 coarse samples

19-20 R 4 Two RV-1 fine samples

21-27 R 4 Seven RV-2 coarse samples

28-29 R 4 Two RV-2 fine samples

30-225 Repeat of words 2-29 eight times for the remaining sets of

this frequency in this sequence

226 I 4 RV ambient temperature
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In IBM 360 Fortran IV, the tape could be read as follows:
REAL*4  A(226), RV(28,8)
INTEGER *4  IRV(28, 8)
EQUIVALFNCE (A(1), IYMD), (A(2), RV(1,1), IRV(L,1))

READ (IUNIT) A




ithz2aa] VOL. 5FR NOS= ¥3I5CR2,
IEF373T STZP /LINC / START 75225, 1937

IEF374] STEP /ZLINK / STOP 7622541938 CPY OMIN 014455EC MAIN 13)K LC3 K

- 3TEP 03 - RETIRN CODE = 1100 STEP TIME =
[0 IN SECS, DISK= 14 504)RUM= 2364 TAE=
XXG o EXEC 2GM =k ol INCVSYS_MND,COND={ 4, LY} ,REGEON =73¢ 00003230
XXFT)537001 OO0 DONAME=DATAS 00002240
XXFT067001 D) SVSNUT=EOUT, ICB=(RE FMSVBA,LRICL=137,B_K51Z2=£3_¢S1ZF) 20003250

IEFES3] SURST ITUTION JCL. - SYSIUT=A,DCE=( REZFM=VBA,LIECL=137yBLKSIZE=7255)
XXETO75901 DD SYSQUT=84DIB={RECFM="8,BL<5]23=7280,L.R3L=39) 00000260
XXSYSPRINT DO SYSOUT=EOUT, ICB={ RECTM=VBA, LIZCL=137,B.KSIZE=EILKS 1 ZE), 00000270
TEF6531 SUBSTITUTION J4CL - SYSDUT=A,DCB=({ RSCFM=VBA,LIECL=137, BLKSIZE=7265),

03000000

000703300

40404841

G35 3398=2Q

433948 1IN

NITNYIRAT

aAani1cAanIe

N IEINAAL L

AMTIA 42 8 9™

e2) AIN3=(CPJ=
20, TELL=

XX SPACE=(CYLy(241)) JUNIT=(DISK, 3) 00000280
- 7/GOeSTIBF00L DD UNIT=COTRACK ), FEFERI JLAIEL=( 4BLA, , I¥) DI SP=SHR, -
’7 NCB={(RECFM=U, 3LKSI ZE=32500,)EN=3),DSN=JR IO,
r7 VI_=SER=Jy008s
/7GO4DATAS 0D %
’/
IZF2361 ALLOC. FOR YZJRIMGL G3
TEF2371 232  ALLICATED 1O PGM=%,DD
IEF2371 231 ALLICATED T) FTH5:001
{2F371T 332 ACLICATED T3 £To5T001
IZF2371 232 ALLICATFD T2 FTATFI01
I5F2371 332 ALLOCATED 1D SYSIRINT
1TF2371 231 ALLOCATED 1O SYSI2INT
IEF23TT 232  ALLJICATED TD SYSIIINT
I¥F2371 003 ALLICATER T2 FTO37901 ! -
RECORD 1 OF FILE 2
LENGT4 = 32336 PRfTES
it
7E500090 02240000 000372151 0001C20  4322A3A2 C37F333) C3T43839 4$0C48A84 (CO0?)A3)1 C02C783)
2A435E4 4 03DEDTES  2A475243  033C0602) 24484540 (391) 637 00303300 230230000 2A42833%3 034905F%
2A3F4543  032005FC 24374741 033A0832 283C4944 034F)60% 2A3A534C 1332060F 2A8453532 03CABTO8
2A4D5A54 H3IF20 753 000CIC0D  N00OD0DO  2A4CS5752 03DE)72A 2A1R5855 J3E3073I8 DA45554C 03BAQ 6E6
2A844F4C 033D0AB3  2A3S4CAT 03700645 . 24354135 0321354l 2AIDIF3E. 33140586 2A37333) .. 03050868
2A3C403D 03090572 2A30403% 03100599 2A3D403F 03197501 2A3=413F 932105A2 2A33333D 03060568
2A3C30D3C 93010560 2A3C3F3) 03930563 24385344 O03I7A)RAT 24373339 )2230826 2A3C433> 03130587
2A3BEIIA  02€R0SEN ZAIN3CIZ 02530528 244 85F49 NIED) 7E4 ZAYFIGA I3DFOTIS - 2AAE 55— OFIAGOGDO—
2A434744  035A0614 2A3FAAL  (032T05RC  243D413F  032035A1 2A3R433F 03170597 2A3947319 032E05M1
2A385043 03720460 2A3A54435 23230653 244A7551 04A6)943 2AL83D54 D32D0766 24435353 03D70731
24495653 03Fc0745  2A45544) 93330630 28404749 O37EIS63 24333045 0373066E 2A3932319 O02E7052*
2A3A3D3A  02F20545 2A383C3C 02550554 2A3C4130 03091573 24303530 3080573 2A3D323F  030D0STY
2A3C3F3E 03130385 2A3$3B3A  02IF0530 2439333A 02ER)S527 .2A373A39 D2E20524 2A33423A (02EDDSS2
2A343635 020C204F0 2A373C39 02740529 2A35413F 0301)155F 22313433 )2B50408 0223032 30087215
00001E78 43208028 C35C1845 C3837D40 40245360 COODPABD  CH2CH2RF 44435145 037240547 44455447
O3FADTIL 44454F 46 IINTITLS  ODV0000C  0IYOYI00 4450F 540 0% *ISED 45304230 03300530 - A A SEEOSE
03340582 443C3%3D 0320053%% 44374834 033A051F 4436VE3R  035C055C $433523C 03AB05>3 00000000
09000033 44435351 Q310657 44435047 033ISN6DA 443C5040 03)B06A0 44385046 03A)3I547 443A4F3C
037F0676 443rd83F 03630644  44303F3T  0329059F 4438333C 03150574 443C3E30 O631A057F 44304037
032F0SAT7 443D3F3C  032A4059) 44384035 033150584 4438303¢ 03177579 443B3C3C 0313057) 44383D3C
0319057C 44394530 03370534 44333D3A 027F054C 443C4035 03270398 34324034 03150357) 44253C37
02E70528 44485349 (03FA075T 44475643 06370366 44441A45 03137787 36414742 03630550 443D423F
N33805C0 443CA03D 03240523 44343D33  035C0565 44303C3IA 02720547 44354739 032520334 44344738
03510630 44374534 03IBTORIY 44395251 OISO 44435249  03I34)5D9 - 44455149 03AF051D A43A4DAT-
033C063) 44384549 0333067) 44384045 03I7BOE5F 44394533 032315CH  $43A3E38 030A055F 44383C37
03120567 443C3F3D  031F05A7  44383E3) 03150588 44303537 0323)53F 443D3F3F 032A053F 44393(33
03370557  443B3E3AT NIFCHREY AEI4IAIG 0250537 44374238 53140584 44343B36 02T7051° 44383C39
02F80530 4437353A  030A0563 44313533 023A08C1  0224)000 00)87215 970002000 433%E738 C341C501
- C396F029 40C52589 CQID2B)3  [02C3A39 40435044 038B172A 4D335047 04510888 4C456348 045310862

re L.t Syl

= 18}
nn .~m

TRAETS

73 - O54- 09D

\ilrs-3f9fae



AL38248338  0cbilace 40353013 02 FQ547  403B3D53C 031A)573 4DICIE3D 53230589 4H334333 0320507
4N3A633A 03210580 403843¢) 9D33ENSC3  413B83)3C 03180573 4D393C3A 03080555 4D3II3R3A  0306054C
40353835 020DFJ503 40333735 020304ED 42384539 0338)5DD 4D3S53438 032F0S5C1 40323533 02050400
022400027 000HY955  0J014A7H A43975A9F 43I24GAF4 (3663603 BFSE5552 LOFIBFAD C0563723 43284028
02£A0551 43292929 02570372 436496057 04530382 00001000 C0)0)000 63655048 O3FDI?3I2 43434645
OICADEIE -~ 43434P46- B3I 30631 43IBIAIA  O2TAISIF- 43263326 0235047 4 3I2CBCRC- 02710420 4335346
03B9065F 00000000 0C0Q0000 43345033 033F06A4 43383C3C 03)F0569 63383F30 03170539 43303433
02390480 43282F2A 02610415 43202C2C 0272082F 43395047 03A196BE 432C2C2C 02700428 4339553C
03AT06S1 433A3D3C 03140572 43303F3) 03270599 43333334 0253)4D1 43283328 0279035E 43282P23
026A041F 433°574D 0350773 43202B28 02550415 43415742 03)F0758 43438564 03650515 43444645
016F062A 43383D3D 021A057% 43497575 0505099C 43477643 04261368 643427745 04C30975 43405A41
046B08CD 433C513D N3CA0733 43304845 03IBCO754 4331F3537 03211718 43385338 03350571 £ 3465744
03CS070C 43375140 042C0851 433A5188 O03AF0SEE 43331F3A 03370685 43394847 037C0554 433B4E48
03930699 -43355939 030693 4332403 03I5SDO6ST— 4339k73IF 9IIBISFE— 43383IPIS -0ETDH5PA 43I - -
03060550 433A3D3C 03050567 433A3D3D 03170579 43331534 03379500 433A8C3A 0367063F 433403F
03380585 43393D3C 0211056) 43393B3A 0301054C 4339383A 027F)549 43353736 02050475 43333738
J2CADAET 43364623 03410621 43354239 030D057D 43323534 02CTOGCE 02263000 DOORIIT5  OOOIACHD
43995280  4337°3AF  C33AA513 ABF380208 C0SCC3F0 COS6)1FT 4R284135 )2F00567 4B292329 02500 3FE
43546865 048D08A3 0000000 00200000 43475248 0421)7E2 4B434545 D3I7T2062A  4B434545 (3710627
48393834 03010548 482C3227 02890477 432C202C 02761432 4B4S3B4E 040F07BD 00003370 00000000
48385030 03B2073C  4R3B3N3Z 03190578 4B3C3E3D 03203585 4RB323433 0D2C004C6 4B283)2A 026C042A
4BRCRELCIPTILA T4 4T45THT —AITNOTHA 4B2C2T2E - 92757439 —4BIRSEIL 03IBEOTO -4BIAIEID - 0I1DOSRG— -
483D3F3D 03260592 4F333534 0PCRO4IC 43233028 027D)44% 4B2B2B2B J25F0424 ABAIST3A 04260789
4B2B2B2B  026A041A 4P425B45 (04000732 43444545 036F0522 4BY34544 ) 36E0621 4B33333) 03210589
898GTE4A  04CFIGER  AME64A4S  04560BAT 43435046 0403 7DF 4RAISEE5 0A630BCD 48445334 ~ O4BEOGTO
483FSR5A  N4QF)78F 4P3E5B4)  041507A8 434BSA4F 041A)7C6 4BIA5752 03730747 48435351 03FDOTS)
4B485551 (03DEDT1N 48475347 037069 4R63434D 123A6)6A0 4RY3304FE ) 3BA0GCS 48395139  03AE0T0Y
4B384A3A 03590652 4835453C 13610668 48383338 02FF)583 4RIO3IN3IG 0301054F 4BIAIIIC 03160572
4B3A303D  231D057F 48344534 03300507 433A433A 036FD635 4RIDANIF I 33405AF 4R3IA3IIC 03150570
43393834 03079553 43393€34 03060552  43I153TI6  O02DPO4FF  4B3I33IBIA 02030508 40384539  03IFHSDC
43343037  02FC055%  4B323433  023F04C4
e RECOPY 384 0OF FILE 2
LENGTH = 2196 BYTES
03240000 02240000 000399=5| 00014F28 433FF19C 43407230 C2IF555F BF51AE6] COS028)E  COS6CCCS
43284128 02EF0672 432 T 02570379 435R635B  0464)823 . 00000000 00000000 43484245 0378063
43454746 03760636 43444645 036D0624 A3I8IATA  02FAISIE  432C382C 02850477 432C2020 0271042D
434B564F  DIESQ7IF 0CO00000 0000000N 43393239 0308)553 43I3C3IEID D31A057E 433C323D O03LAOSTF
43323433 02R904B0 43293024 02550421 432C2I2€  02T2I42% 433 75448 D ICCOGFO 43IPEREIE—  02T0042B-
43383039 03040559 433C3FI) 03200584 433D3T3ID 0322)58F 43333534 H2C504D3 43283228 027C0455
432B2E23 026A041F 434F5A52 04010767 ¢32P282B 02553815 43608541 034COSE? 43458535 0 36F0 628
43444644 0369061C 433C3E1D 03180581 43448548 A3AF)6AC 43534C46 03A30665 43444846 03750636
43424945 037°0662 433F5443 O03AE06ID 433IFS240 03817601 43435B4E 03060721 43405530 03F10782
434C5952 Q3F7074C 434A5052 04000760 43485551 03D6)714 43335450 J3CAOSFD 4339453A. 036E0657
43354038 03740673 43353A36  02FAO5GE 421383239 02FDIS4C  433A3D3C )317056A 43383338  02EDO 525
43393034 02FCI544 433$3030 03170579 433C3)30 031E)586 433446235 03)40586 43348538 033A0SEA
433D3IFIC 03290590 433A3CI3 03V19055D  4339IIIA-02FDIS44  43393IAIA  O2FROSAD- 43353735 OLDSOAFS-
43343735 02040514 43354541 0304053 43354337 031CI5C5 43323433 02870489 02240330 OQDOBYOFE
03000000 439519A5 4344DF27 43255F9F BF4BRSA4F COFOZCO5 C056C77TD 4D284137 0309057 4D292 929
025D03FF  4DSREZRE  Q4HB08F0 00000007 0000000 4D463748 03259734 40654847 0 383064C &DAGETAS
03790636 4D393B3A 03020549 4D2C3327 023A0478 4D2C2C2C 02770433 4D4C625D 04400301 00000000
00000070 4D3A463C 03CS07R4 . 423D3F3Z. €3200596 403CIF3.. 0325)68F 4D323433 02C304°A 4D292E2A
Q26F042B  4D2C2C2C 02780435 ADAESF4C 04T 0097F 4D2C2C2C 02763431 4)3A463C 0384056 4D3DIF3S
03310546 4D3N3T3D  032C059%  4D3 33534 02:004DF 4D2BI32R 02360452 4D2B2B28 02700425 4DAF635
0451081€ -4D2AZARR  026BO4I3  4D6 14744  0IIDIGER——4DASHT4S O03PLFO643 4D444645 03753530 4D3ICIEID
03240380 4D4ATSEE  04BB0951 4DAAF4R  0333ID6B2  4D44} 845 037TD0641 6D634T44 03730530 4D4250244
03ADIEDD  4N406557 04290R33 4DAEE151 046E0SBO  4D4E?SS3  053309C3 4D4FT9TS 0543)A)2 4 DS26E6E
04CFUSIC 4N5BA797S  054B0A0T 40507652 04%009AB 4040564F 043D7979 4D3I84A47 037B0553 &0364136
0309057C 4D383C39% 0304054% 6D3A3D3C 03180575 40383833 02730528 4D3A403A 03100570 4039403D
-.03160579 40373030 03100534 4D3S3E35 02°7055F 4D3IBL 138 0316057C 4D3DGO3E 03340540 4D393C33
030DOS5D  4D3IA3A3A  OZFFNSA3  453I83IA3C  027CO53D 4D3A31818 O2IDNAFE ANTEITIE (DVENAZT1 A TRAFAL




~ 02BFH43A —152CA141 - D30ADE0A

43373R3A 0ZFED0641  43343CG3° 02230510 43353835 020A)501 433A%343 J3530614 433838533t 0I3JF0OET
433138358  02DFO512 02240000 000890F6  00)00480 4367743B 433AS1AC 437BIFFC BF3ERL)S COFOD383
CO56BCL3  15103F28 (02040533 15292929 022503C6 136D7A7E  05)5)5AF 0000000 000000)0 1S55B6A63
045B085A 15474C4C OQI7 70652 15424644 (033305E3 15373C3A  020B0S14  152C342C 02650458 152C2C2C
023F03FA  155F3464  OS5CAORI4 00000000 00000000 15405C51 03093750 153D4l41 03080535 16383D3C
O2EIS4I 15323433 Q2R L04AC 152C2F2F 02520423 S2QERC -0200I3FC 15587965 O4F1094F - 152C2€2€ -
023E03F3 15405550 03C30711 15414444 Q22705CD 153CIE3D  (02Z0)54F 15323634 02020442 15263128
02440416 152R2B2ZB  (23803EC 13508F66 (05310342 15282828 02313)3E2 15565057 04063735 154A534C
0384069C 7 I53IFA140 023070583 153G3F3D 02I150549 154C7373 0424095F 153A705D 0483332A 15486157
040A0799 13345657 03E20744 153F5BS52 03)60745 15523857 035A)75C 1558B5F58 04160732 15486048
04330757 . 15454545 033IF0SF3 15516161 04560328 15634343 0329)5CE 153D5B30 035A0720 153C3C3C
02E20541 153A3A32 O3CEQ735 15455351 O033F06CE 15373A48 03380618 15274744 (03220500 15314343
0303053A 15354237 02730573 152E2E2E 02530423 15323333 2224)408 15262626 02030332 152F2F2F
153A3F3L- 02260549 - 15393034~ 02650548 - 15393834~ H2¢80513 16373830 — - - -
15364943 032003DC 1538%¥33A 0276)57B 15353837 02ABIY)4

Q2BFQ4FR  15363A38 (02R304F)
58¢ RELIRDS IN FILE 2 3F TAPE

IEFI421 - STEP WAS FXECUTED - TOND TODE 0000

IEF2851 SYS76225.T 143212 4RV000e YZIRIMGL LLODMOD PASSED
[EF285T VOL S%ZR NOG= K 35(R3,

[EF2851 SYS75225¢T143212RV0IDWYZJRIMG1,50000320 SYSIN
JEF285]1 VOL SER NOS= K3SCR2,

TEF2851 SYSTE225T1432124RVO00,YZIRIMGL450000320 DELETED
1EF2951 VL SER NOS=z K I8CR2,

TEF2a5] SYS?76225.4T14321245V0304YZ7IRIMG1 RO0D0O317 SYSOUT
1EF2851 VOL SER NOS= K 35CR5,

IEF2351 SYSTH225,T1432124SV000.YZJRIMG14R0300313 OE_ETE)
IEF2351 VOL SER NAS= K35CR5. .

IEF2851 SYS7A2254T143212SVA004Y7JRIMG] 4WRO0I 0319 DELETED
TIEF28351 VOL SFR NDS= K35(RE,.

TEF2A35]1 JR JIDHMP KE3T

IEF2351 VOl SER NIS= JJOOR2,
FEF280E K 3D 3y JJ0034 ; YZIRIMGE, GO =

IEF3731 STEP /GO / START 75223.1% 3R

[EF3741 STEP /GO / STOP  76225.,2023 CPU OMIN 2043758C MAIN 186K LCS 0K

- STEP 04 - RETURN CODR = 2000 STERP TIME = + 64 AINS=(CPU= +33,10= +31)
12 IN 5FCSs DISK= e B5¢IRIM= 240 TAPE= 11.85,CEL.= «0)OTHR= o 15

1£F2851 SYS5756225.T143212RV000eYZJRIMGLWLODMOD DE.ETED

IEF2851 V0l SER NOS= K35CR3.

IEF37ST  JOR /YZJRJIMGL/ STARY TE22%, 18586

IEF3ITET - 30OR /YZIRIMGEA STOP 762254 2023 CPI— OMEN--39,4595EC - - -

- SYSTEM=MVT=21 (11-21-73) <3 TINE=20423,59+03 DAVE=08-12-76

- JOB 0169~ TOTAL TIME = 1.58 4INS=(COU= ¢65410= 33)
ID IN S¥ZS5. DISK= 18, 35)RUM= 14354, TAPE= 354914 CELL= + 00,0THR= o 70

THERE WFRT 95 TARIS MOUNTZD 03 THES JD8B. TAIE MOUNT CHAIGE WAS D045 MINJTES,




